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(54) STATOR FOR TORQUE CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a flow in the 
region of a low-speed ratio in the state of maintaining an 
improved effect of a flow in the region of a high-speed 
ratio, by obtaining a proper angle of inclination of the 
front edge part of the outer circumferential side relative 
to the front edge part of the inner circumferential side of 
a stator blade. 

SOLUTION: The stator of a torque converter 30, in which 
a fluid from a turbine 25 outlet is guided into an pump 
impeller 20 inlet, and the front edge part 37b of the outer 
circumferential side is inclined in the direction of 
forbidding a rotation by a one-way clutch 34 relative to 
the front edge part 37a of the inner circumferential side 
of a blade 33, is so composed that the angle of inclination 
of the line, passing from the center to the front edge part 
37b of the outer circumferential side of the blade 33, is 
made to become 5-20° relative to the line passing from 
the center to the front edge part 37a of the inner 

circumferential side of the blade 33, viewing the stator 30 from the front side. 
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* NOTICES * 

v 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is arranged only in an one direction through the one-way clutch which does not allow 
rotation between a pump impeller and a turbine. It is the stator of the torque converter which shows 
the fluid from a turbine outlet to a pump impeller inlet port. In the stator of the torque converter with 
which the first transition section by the side of a periphery inclines in the direction in which rotation 
is forbidden with an one-way clutch to the first transition section by the side of the inner 
circumference of a wing The stator of the torque converter characterized by having seen the stator 
from the front-face side, and forming so that whenever [ tilt-angle / of the line which passes along the 
first transition section by the side of the periphery of a wing from a core to the line which passes 
along the first transition section by the side of the inner circumference of a wing ] may become 5-20 
degrees from a core. 

[Claim 2] The stator of the torque converter according to claim 1 whose oblateness which broke the 
maximum shaft-orientations dimension on the meridional plane in a pump impeller and a turbine by 
the semidiameter correction of the diameter of the passage outermost of the diameter of passage inner 
circumference of a stator, a pump impeller outlet, or a turbine inlet port is 0.8 or less. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the stator of the torque converter adopted as power 

transmission devices, such as a car. 

[0002] 

[Description of the Prior Art] Between the engine and the change gear, what infixed the torque 
converter is widely adopted from the former, and there is 3 element expression as shown, for 
example in drawing 9 and drawing 10 as such a torque converter (reference, such as JP,5-272614,A). 
[0003] This is what infixed the stator 5 between the pump impeller 2 connected with an engine 
through casing 1 , and the turbine 4 connected with the input shaft of a change gear through the inner 
ball race 3, as shown in drawing 9 . The stator 5 was supported by the predetermined fixed shaft 
through the one-way clutch 6 pivotable only to an one direction, and the inner ball race 7, and the 
pump impeller 2 and the turbine 4 are equipped with many blades 8 and 9 of the radial centering on a 
revolving shaft, respectively. 

[0004] Between the shell 10 of a turbine 4, and casing 1, the lock-up clutch 1 1 which can attach and 
detach is formed. 

[0005] The pump impeller 2 is rotated synchronizing with rotation of an engine, the turbine 4 
connected with the change gear is driven according to the fluid fed from the pump impeller 2, and the 
fluid which passed along the turbine 4 circulates through it to the pump impeller 2 through a stator 5. 
[0006] The stator 5 is carrying out the configuration which inclined so that first transition section 13b 
by the side of a periphery might shift in the direction in which rotation is forbidden with an one-way 
clutch 6 to first transition section 13a by the side of the inner circumference of a wing 13, as shown 
in drawing 10 . 

[0007] By changing the flow direction of the fluid through which it circulates from a turbine 4 to the 
pump impeller 2, a magnification operation of torque is produced using effectively the energy which 
the flow of the fluid has, the stator 5 is being fixed by the stator 5 at the time of start, and 
magnification of a part for the carrier beam torque of a stator 5 and torque is performed by it. If it 
passes over the coupling point, a stator 5 will be raced and a torque converter will serve as a fluid 
coupling. 

[0008] Such a stator 5 has the effectiveness of raising the transmission efficiency in a high-speed 
ratio region in order to improve the flow led to the pump impeller 2 from the flow led to a stator 5 
from a turbine 4, and a stator 5. 
[0009] 

[Problem(s) to be Solved by the Invention] However, if it is in the stator 5 toward which first 
transition section 13b by the side of a periphery inclined to first transition section 13a by the side of 
the inner circumference of a wing 13 in this way While a low speed ratio region, i.e., the torque ratio 
at the time of start, will fall although the transmission efficiency of a high-speed ratio region is high 
if whenever [ tilt-angle ] is not selected appropriately The torque capacity of a low speed ratio region 
comes to rise, therefore there is a problem of causing aggravation of not only the start performance 
degradation of a car but idle fuel consumption. 
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[0010] This invention obtains whenever [ suitable tilt-angle / of the first transition section by the side 
of the periphery to the first transition section by the side of the inner circumference of the wing of a 
stator ], is in the condition which maintained the improvement effect of the flow of a high-speed ratio 
region, improves the flow in a low speed ratio region, and aims at solving such a trouble. 
[0011] 

[Means for Solving the Problem] The 1st invention is arranged only in an one direction through the 
one-way clutch which does not allow rotation between a pump impeller and a turbine. It is the stator 
of the torque converter which shows the fluid from a turbine outlet to a pump impeller inlet port. In 
the stator of the torque converter with which the first transition section by the side of a periphery 
inclines in the direction in which rotation is forbidden with an one-way clutch to the first transition 
section by the side of the inner circumference of a wing A stator is seen from a front-face side, and it 
forms so that whenever [ tilt-angle / of the line which passes along the first transition section by the 
side of the periphery of a wing from a core to the line which passes along the first transition section 
by the side of the inner circumference of a wing ] may become 5-20 degrees from a core. 
[0012] The oblateness which broke the maximum shaft-orientations dimension on a meridional plane 
[ in / invention / 2nd / in torque converter of the 1st invention / a pump impeller and a turbine ] by 
the semidiameter correction of the diameter of the passage outermost of the diameter of passage inner 
circumference of a stator, a pump impeller outlet, or a turbine inlet port is 0.8 or less. 
[0013] 

[Effect of the Invention] According to the 1 st invention, the force of the sense within radial and the 
force of radial outwardness balance within a stator, the velocity distribution applied to a periphery 
side from the inner circumference side of stator back wash becomes uniform, improvement in the 
transmission efficiency in a high-speed ratio region, the improvement in the torque ratio in a low 
speed ratio region, and the reduction effectiveness of torque capacity are acquired, and the start 
engine performance of a car and coexistence of the improvement in fuel consumption can be aimed 
at. 

[0014] According to the 2nd invention, when whenever [ flat ] is a large torque converter, the big 
improvement effectiveness in the engine performance, such as improvement in a transmission 
efficiency, improvement in a torque ratio, and the reduction effectiveness of torque capacity, can be 
acquired. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based 
on a drawing. 

[0016] As shown in drawing 1 and drawing 2 , 20 is the pump impeller which forms passage through 
a blade 24 between the shell 22 and the pump cores 23 which were fixed to casing 21, and is 
connected with an engine through casing 21 . 

[0017] 25 is the turbine which forms passage through a blade 28 between shell 26 and the turbine 
core 27, and is connected with the input shaft (not shown) of a change gear through an inner ball race 
while opposite arrangement is carried out with the pump impeller 20. 

[0018] Many wings 33 are arranged between the inner ring 31 and the outside ring (coring) 32, and 
the stator 30 infixed between the pump impeller 20 and a turbine 25 is supported by the 
predetermined fixed shaft through the one-way clutch 34 pivotable only to an one direction, and an 
inner ball race. 

[0019] The wing 33 of a stator 30 is formed in the configuration where first transition section 37b by 
the side of a peripheral face 36 inclined in the direction M in which rotation is forbidden with an 
one-way clutch 34, to first transition section 37a by the side of inner skin 35. Moreover, it is formed 
in the configuration where trailing-edge section 38b by the side of a peripheral face 36 similarly 
inclined in the direction M to trailing-edge section 38a by the side of inner skin 35, according to this 
first transition section. 

[0020] And in the condition of having seen the stator 30 from the front-face side (turbine 25 side) 
like drawing 2 , the inclination of the first transition section of this wing 33 is formed so that theta 
may become 5-20 degrees from Core P whenever [ tilt-angle / of the line S which passes along first 
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transition section j/ooy tne siae 01 tne penpnerai race jo oi a wing rrom <^ore r to tne line k 
which passes along first transition section 37a by the side of the inner skin 35 of a wing 33 ]. 
* [0021] In addition, the lock-up clutch is not illustrated. 40 show the pressure surface of a wing 33 
among drawing, and 41 shows a suction surface. 

[0022] Thus, since the wing 33 of a stator 30 was made to incline to first transition section 37a by the 
side of inner skin 35 in the direction M in which first transition section 37b by the side of a 
peripheral face 36 is forbidden to rotation with an one-way clutch 34 While the good flow of the 
fluid from a stator 30 and the stator 30 to [ from the turbine 25 of a high-speed ratio region ] the 
pump impeller 20 is maintained and the transmission efficiency of a high-speed ratio region is raised 
A stator 30 is seen for whenever [ tilt-angle / of the first transition section of this wing 33 ] from a 
front-face side. Since it was made to become 5-20 degrees from Core P in theta whenever [ tilt-angle 
/ of the line S which passes along first transition section 37b by the side of the peripheral face 36 of a 
wing 33 from Core P to the line R which passes along first transition section 37a by the side of the 
inner skin 35 of a wing 33 ], the torque ratio of a low speed ratio region can be improved, and torque 
capacity can be fallen. 

[0023] Drawing 3 shows the flow in a low speed ratio region (velocity ratio 0.05) when whenever [ 
tilt-angle / of the first transition section of the wing of a stator ] is large (when exceeding 20 degrees 
greatly in theta whenever [ said tilt-angle ]). In this inclination configuration, flow inclines toward 
the coring 51, i.e., stator peripheral face, side rapidly as flow goes to an outlet (blade following edge 
side) from the inlet port (blade leading edge side) of a stator 50. Furthermore, by the result of having 
calculated the bias, while the circulation rate of flow becomes large and torque capacity increases, as 
for flow, the back flow is caused in the shellside 52, i.e., inner skin, side. Therefore, the slip include 
angle of the outlet of a stator 50 becomes large, the simple substance effectiveness of a stator 50 will 
fall, and the torque ratio of a torque converter will fall. 

[0024] In the example of the book which formed whenever [ tilt-angle / of the first transition section 
of the wing 33 of a stator 30 ] in the range of 5-20 degrees in theta whenever [ said tilt-angle ], on the 
other hand, in a low speed ratio region (velocity ratio 0.05) Flow enters like drawing 1 from the 
direction of the arrow head by the side of a turbine 25, and the force in which flow is passed outward 
[ radial ] by the inclination of the first transition section of the force in which it passes to the sense 
within radial within a stator 30, and a wing 33 balances. Therefore, the bias of the flow applied to a 
peripheral face 36 side of the inside of a stator 30 is lost from an inner skin 35 side, the simple 
substance effectiveness of a stator 30 is maintained by this, and the torque ratio of a low speed ratio 
region improves. Moreover, the rate of flow which circulates through the whole torque converter 
since a stagnation [ in / since the include angle which flows / in / similarly / a low speed ratio region / 
to the wing side of the stator first transition section serves as relation more close to a perpendicular / 
the first transition section of a stator 30 ] pressure becomes high, dynamic pressure becomes small in 
connection with it and the rate of flow becomes small also becomes small. Therefore, the torque 
capacity of the low speed ratio region which is directly related to the circulation rate of flow falls. 
[0025] The relation between whenever [ stator tilt-angle ], and a urinal stall torque ratio is shown in 
drawing 4 , and the relation between whenever [ stator tilt-angle ], and a transmission efficiency 
(high-speed ratio region) is shown in drawing 5 . However, whenever [ stator tilt-angle / of drawing ] 
expresses the sign for theta on the contrary whenever [ said tilt-angle ]. If theta is made into the range 
of 5-20 degrees whenever [ stator tilt-angle ], i.e., whenever [ tilt-angle / of the wing 33 of a stator 30 
], a urinal stall torque ratio and a transmission efficiency are known by that the good engine 
performance is securable. 

[0026] Therefore, the start engine performance of a car and coexistence of the improvement in fuel 
consumption can be aimed at by improvement in a urinal stall torque ratio and a transmission 
efficiency. 

[0027] Drawing 6 shows the gestalt of the 2nd operation. This makes theta 5-20 degrees whenever [ 
tilt-angle / of the wing 33 of a stator 30 ] like front drawing 2 , when oblateness L/d which broke the 
maximum shaft-orientations dimension L on the meridional plane in the pump impeller 20 and a 
turbine 25 by the semidiameter correction d of the diameter of the passage outermost of the diameter 
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turbine 25 is a torque converter with whenever [ 0.8 or less / flat / comparatively large ]. 
[0028] If oblateness becomes small and a flat degree becomes large, since the turn of the flow from 
the outlet of a turbine 25 to the inlet port of the pump impeller 20 will become rapid on a meridional 
plane, the flow rate distribution in the outlet of a stator 30 can control the bias by making theta into 
5-20 degrees whenever [ tilt-angle / of the wing 33 of a stator 30 ], although the bias becomes large. 
[0029] In this case, the relation between whenever [ difference and stator tilt-angle ], and a urinal 
stall torque ratio is shown in drawing 7 , and the relation between whenever [ difference and stator 
tilt-angle ], and a transmission efficiency (high-speed ratio region: velocity ratio 0.8) is shown in 
drawing 8 . [ of oblateness ] [ of oblateness ] However, whenever [ stator tilt-angle / of drawing ] 
expresses the sign for theta on the contrary whenever [ said tilt-angle ]. 

[0030] Thus, when whenever [ flat ] is a large torque converter, a urinal stall torque ratio and a 
transmission efficiency can obtain high performance by making theta into the range of 5-20 degrees 
whenever [ tilt-angle / of the wing 33 of a stator 30 ]. That is, when whenever [ flat ] is a large torque 
converter, it turns out that effectiveness when theta costs whenever [ tilt-angle / of 5-20 degrees ] is 
large. 



[Translation done.] 
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* NOTICES * 

J 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is the important section sectional view showing the gestalt of the 1st operation. 
[Drawing 21 It is the front view of a stator. 

[Drawing 31 It is the property Fig. showing a velocity distribution when whenever [ tilt-angle / of the 
wing of a stator ] is large. 

[Drawing 41 It is the property Fig. showing the relation between whenever [ stator tilt-angle ], and a 
urinal stall torque ratio. 

[Drawing 51 It is the property Fig. showing the relation between whenever [ stator tilt-angle ], and a 
transmission efficiency. 

[Drawing 61 It is the important section sectional view showing the gestalt of the 2nd operation. 
[Drawing 71 It is the property Fig. showing the relation between whenever [ difference and stator 
tilt-angle ], and a urinal stall torque ratio. [ of oblateness ] 

[Drawing 81 It is the property Fig. showing the relation between whenever [ difference and stator 

tilt-angle ], and a transmission efficiency. [ of oblateness 1 

[Drawing 91 It is the fragmentary sectional view of the conventional example. 

[Drawing 101 It is the front view of the stator. 

[Description of Notations] 

20 Pump Impeller 

21 Casing 

22 Shell 

23 Pump Core 

24 Blade 

25 Turbine 

26 Shell 

27 Turbine Core 

28 Blade 

30 Stator 

3 1 Inner Ring 

32 Outside Ring 

33 Wing 

34 One-way Clutch 

35 Inner Skin 

36 Peripheral Face 

37a, 37b First transition section 
38a, 38 Trailing-edge section 
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